
ECON 4020 A Mid-Term Examination 

Tuesday, October 16, 2012 

Prof. K. G. Armstrong Name: ANSWER KEY 

Instructions: Answer all questions in the space provided. 30 pts 

1. Consider the production possibilities set 10 pts 

Y = { (yl. Y2) : Y2 < e - Yt - 1 /\ Y1 < 0} , 
where e· denotes the exponential function and 1\ denotes the logical operator "and." 

(a) Draw the graph of Y. 3 pts 

y 

(b) Show whether or not Y is closed, convex, and satisfies free disposal. 3 pts 
~ 

Y is clcse4 SiVl<e ifc:ovrtQ(~YlS" all of it5 bouVlclaty p()iVlts-i .e., bcly Yc Y. >z 
U; 

Y is notc.o~vl6<:-z.since, for~omple1 tt-1 1e-l)+(l-t)(0
1
0) is hot iVl y 

fo~ ru-ty 't€(01 1). ~ 
.).-.:: 

y scrl-{Sfi~S +'ree d(~po~Ql
2

$tV)Cel -tor Qllly !t € Y, e.\Jery ~I s~ch +Ytcrt­
~1 ~If is also iVJ Y. J....z. 
"""" ,...., 

(c) Characterize the set of efficient points of Y. 

~ (~" V}-2}: L}z :;e'tt- l/\ tt1 ~ 0 J::: E 
}?_ Yz.. 

1 pt 

(d) What returns to scale property does Y exhibit, if any? 2 pts 
~ 

Not'\-d~>ij,\~ re+uY'Vls to sca{e."1..b~hot- t1orl-i~~srn9 ~s-+o 
Scct(e~stv,ce Cll'lY !i e Y caVt l?e. sca.led t.t~(OJ.1d ~utV\ feasible.) but 
)'lot' ~ece.5~iay-i(y ~ow:~ e.g , -t(-1 1e-l} is i"" Y ~(My' t> t bu-t is 
Aof n" Y for a~y tE (D, I). 
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(e) If (p1,p2) = (e, 1), which production plan will a profit-maximizing firm select from I pt 
Y and how much profit will it make? 

Thw l$ no proft+-VVlaximl~iVJ9 prod\.tdio.., pla~silllce -Por- ~v'<v-y 
(l}ptt-z)EE7 (e.)\ ?~ tl};;lf2) >(~, l) ·t~ 1 tf-2.Jtor-aJI1y (y_~,Lf~)EE 
sud!\ #!at ttr < ~· (o.vl(~ ~ > \f-z.~-

2. Consider the constrained minimization problem 1 0 pts 

c(w, y) =min {wx : x > g(y)} , 
X 

where g(·) is an increasing, twice continuously differentiable function. 

(a) Explain the meaning of g(y) in economic terms. , 2 pts 
X 

~(<})is- ff.te ~~olo~ic.Qlly ~io.er"~t Je~ of iVlplAt~ prodt.tdvtg 
output l~ve..l u_ :--2. -r k 

S[.,c~ sC·) is smctiy t'V)OV)otovu'c\iVlC~Q5'i'11\ i+ is iV'Iv~hlo)~ aV'ld 
\1-1

(·) lS fu~ <lSSO<.iQ~ producholll ruVlctfotl .~ 
(b) State the necessary and sufficient conditions for x* > 0 to solve the above 2 pts 

constrained minimization problem. 
k k 

Si~cQ q(·) is ;V\cr£a>tng; c(w1lf) :W<J(lf):w~ich n1eavlS that 
( ~ k 

-x..*~g !f)>O aVlcf ~'U.f)>O. z. 

Now consider the unconstrained maximization problem 

1r(p, w) =max {py- c(w, y)} . 
y 

(c) In the simplest possible terms, state the necessary and sufficient conditions for 2 pts 
y* > 0 to solve the preceding unconstrained maximization problem . 

.)....'1. k 
p- c.~(w1 ~J:) = o ~ p ~w~'('f') 

-c~(w, tt~) < 0 ~ wg"(lf~) > 0 
% k 'L 2. 

(d) Determine the signs ofthe derivatives ddv. and ~~ ld =o· 1.5 pts 
dw=O P 

Totally diff'~tiativt~ the par--f--Cc) f1r"St--of'der- COVlditioYl yitdds­
~ clp ~ <j'(tt~)dw + wg"(l}*)d't*' 

~ ~, :::: ~l ~ > 0 ctnd ct'f k\ ::- ~'(*~ 
ap dw=O W~ (~) ~ dw dp;a ws"('ii-.) ~0. 
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(e) Showthat7rp(p,w) = y*and7rw(p,w) = -x*. k: 2.5pts 

By -fue defi~itio~s of 'fl Clvld l}*J '1T(p 1 w)~Pl}*- WCj(lf*")p 
0\~futi~~ +ltlis e'q>~i~V\ witt, re5pect-to p nvu;t vJ yie\ds-1respect,~ly; 

·1\p (p,w) ~~*=+- [p-w~'('1~)] ~P~ =tt'*: by#le.pqrf-(c) FOct a1>1.d 
~ ~ 

·1Twl¥>Jw\== [p- wg'Ct{)J~t -sCtt~ = -~,Zbythtt~CsDfpans (c)!--(b). 
y"Z.. 

3. Consider the production function given by 
X1 X2 

y = - + - , a1 > 0, a2 > 0. 
al a2 

(a) For y fixed, draw the graph of the input requirement set. 

' "L2 
~ 

"/ //, '/; y'2. 

10 pts 

2.5 pts 

0 ~a,l} x 1 
(b) Derive the associated cost function. \..:::; 2 pts 

'2.. 

If w1a1 <. w2 az. 1 tl-,en ~i:==(a,tf.JO)~ ifw1q, >wzat,+h01 ~~::::{01 ~t;.)il.z. 
it w,a1 == ~,az, *'01 :!"is qV) ~\~evrtoP the 5t~tght livte 
conne.cff~ (a1\.}10) aVld (0/:tz.Y,} 2 

'TVle~('Q., c(w" w21 tt) fiminl w1a,, wz q2) tf. 
(c) For w1 and w2 fixed, draw the graphs of total cost, average total cost and marginal 2.5 pts 

cost. 

0 
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(d) State and prove the monotonicity, homogeneity, and curvature properties of the 3 pts 
part-(b) cost function. 

Sine~ Mmtw~ 4 11 wz. q1. ~ ~ ~iV'IlW,C\ 11,w2qz) tov-any ~~ ~ ~ ; 
c(~1 \.}) i5 novt-d~s-~~ ;., ~.Yz 

x 
s;V)ce miV)1tw,G\,} tw2.q41 = t h'\jV} t Wt<tll W2QZ 1: c Cw,tt) Is 

homog~V\e.ous- of d.~~~ o nQ. iV1 ~. ~ ~ 
StV\C~ ~iVl t[+w,+(t -t)w;] q 11 [tw2+CI-t)wi_ ]a2] 

~ mi~ ftw,al 1 tw2-a~) +~iv1 {.0-t)w; ct 11 (\-t)w~a2"J (­

c.(~1y..) is co~cave 1,., ~.>z 
End ofExamination 
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